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{TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS] 



A resin-encapsulated CSP tm . 
. . tsp semiconductor 

wc-«. P . tcMn , proeMs in juch t njnner ^ 
2 " ' ncapsul " M " ith » — K . 

manner that it *. 

" ir ls substantially the sam* w 

r wne same as that of a 

"°" aUCt0r CMP * «- ««■• 1- ino^oin,, 
inn. r havi „, . thickMsj jMiUr :hjn 

lead frame blank? 

f " - connect.. to th . 
i"n.r l.. d . .„„ 

p to be electrically 

conn.ct.d to .n . xt . rMl elralt; " y 

direction thereof f k a ^ ~ 
thereof. th . cermnal coIumns be . ng meu ^ ed ^ 

-he surface opposite the surface 

* aCe of 5J >« le *<* -'-ame on which 
semiconductor chip < s m « 

P -* mounted, th. terminal columns 



>:«»4 



v; 
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««„! por .. ions , rr ,„ 9 , d on cheir :ips _ 
the te.^,,,, pottions beina ^ ^ ^ 
«P~- .„.„. Uy thtough enc>psulatin9 tesin ^ 

«*« t h. terainal col _ s .„ MpM>d ^ 
th. e„e. psul , cin , tesi „ „ their oottr ^^^^ 

th. ,« lMM uct.r chip « lt , surface „ avin9 

arranged between the inne- lead, a ^ w 

mne. leads and being electrically 

connected to rin« ~* 

t° tips of the inner leads by wires. 

2 - A resin-encapsulated CSP r««. 

. . t5p t VP e semiconductor 

;°r p ; tchin9 ~~ *- - • — « . t „ ickne „ 

ef inner leads is rh,„ 

a °s is thinner than that of the < 

which ad £rame and 

"■*-*■«« <» th. fc .„. inel -„ dlB9i 

— • ««c te .„ M . lltI th .„ th . t 

lead frame blank; 

terminal columns havino the sam » 

- " he same Sickness as that of 
the lead frame blank and be<no inr.„ 

De -" 9 ^tegrally connected to the 
inner leads and also beir>„ ^ 

ei " 9 adfl P ted to be electrically 
connected to an external circuit; 

the ter.T.ir.al columns be- Pn * ■ 

oe.r.g dispcsed outside of the 
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• in . direction ortho9onai to a tMckne ; ; 

direction thereof 

tnereof, the terminal column, • 
m ax COlUBn « *>emg mounted on 

«*. .„*«. „ PPOSite th . lead ftaTO ^ m 

threugh th . enc>p8ulitin9 resin •; 

n r ups th, " of - ~- •• — 

the terminal columns beino ex M «H 

oeang exposed externally through the 

«* cnip „ lt . surface hav; 

•l.ctrlc.Uy c»„„ ecte(l to tip, „- t h. , 

"PS o. the inner leads by wires. 

3 - The resin-enca p suleted c«o 

devioes „„, yPe ""iMnductor 

devices of claim 1 or 2 uK fl .« ■ 

Md *' Wh6rein the l«d frame has a die 

Z . ~ ctor chip - - • — « 

l.r . d" r0de th "*° f - — - 

inner leads and the die pad. 

<• A resin-encapsulated CSP 

a <-SP wype semiconductor device in 

e.cnmg process in such a 

leads . *. manner thai a Richness of inner 

leads is thinner than that 0 < , 

khe Iead "'ame and which is 

encapsulated with an encan , , 

e "cap sula:ir . 5 resin a 
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that it is substantiaIly che same ^ 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that c 
the lead frame blank and being integrally connected to th, 
inner leads and also being adapted to be electrical!, 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
xnner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
havmg terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being mounted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



5. 



resin-encapsulated CS? type semiconductor 
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device in w hich a lead frame ^ ln ^ & 

• two-step etching process in such a « that a thickness 
of inner leads is thinner than that ,f th . lead frame and 
which is encapsulated with an encapsulating resin in sue* a 
-nner that it is substantially the same as that o* a 
semiconductor chip in si2e , the lea<J fraat including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

t.«l».i coiuan, havi „ 9 the same thickness ^ ^ f 
th. l..d fr.». bUnlt and being lB „,„ lly connected z<> . he 
inn., u.d, « also bein9 , dspted m fce tl , ctricjliy 
conn.ct. d to an .xt.rn.l circuit; 

th. t.r»in.l =.!«,, bein , disposM outj . dt t 
inn.r !..„, in S1)eh , ^ ^ ^ ^ 

inner L.d, ln . di « ctie „ 0 „ te9onal ^ a ^^.^ 
dir.ccion th.r.or. th . terminJ1 colunns beina mounted on 
«h. ,urr.c. oppo.it. th. SUII . e . 0I th. ».. d fr „. 6 „ uMch 
th. ....conductor d..ie. i, m .unt.d. th. t.r-in.,. „ lunm , 
b.in, .,p.,. d . xcernally t „ rou9h enc , psuliting rejin n 

• Portion o, tip. th.r.or to s.rv. umtMl poction$; 
and 

the semiconductor chip bein g moU nted on the inner 
*••<«. by bumps arranged on one surface thereof. and the 

semiconductor chip being elee-r^-i 

9 ej ec.rica.ly connected to the 

inner leads. 
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«• Th, r.,i„-.„ e , psua , t . d esp cype „„ iconci;ic . o _ 

«.ch H.v. . r.ct.„, oa . r crc-s.c-.ionu sh . p . 
fur f.c. s r^ctlviy pcovided uich , firjt ^ # 
»«« ,„„.«. . third , uif>c> _ a jourth ^ ^ ^ 
«r,t , utf . c . opposite te ^ secena ^ ^ 

*nn.r l.. d having th , ,. M ^ ^ ^ ^ ^ 

frame N , nll . and th , ^ ^ ^ f ^ 
• =onc.v, shap « depte „ ed t ^ rd insiae ^ ^ ^ 

lead* 



[DETAILED DESCRIPTION OF THE INVENTION] 
f FIELD OF THE INVENTION J 

The present invention relates r-> , 

reaates to a resan-encapsulated 
.~iec„< ue „ r d . vic . c . pabu of TCating ^ 

« iB th . of teininais ^ ^ 

miniaturized structure > n ri 

" and thus a " excellent mounting 
efficiency. More particularly 

particularly, the present invention 

--elates to a resin-encapsulated semiconductor device 
lead potion is thinner i„ . thickne$s than a ^ ^ 



blank. 
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[DESCRIPTION OF THE PRIOR ARTJ 
^ Fig. Ua show, the configuration of , 
re,in-encap,ulated semiconductor device ^ ^ 

ft- package). The shown re,in-encap,ulated seir , cead _ or 
-ce i ncludes a die pfld mi hflving a semiconductef 

connected to the a„ociated circuit, inne , 

cuus ' inner leads 1U2 

rirr ay with " e ° uter j *" s im - — 

P-o-ect .he semiconductor chip i^o fr«* 

«res,e, and contaminants. T hi, res < n 

semi^* reSi n-encapsulated 

semiconductor device 

<~- „ M „ th ; ; ,ter noun ""' - 

on the bonding pad i'2i 

9 paa is manufactured by 

Hh " SemlCOndUCC °-' 1120 — - «sin 

n s semiconducter device ^ 

»»» of Che semiconductor chip mo . And , ^ J 

show, th e configuration o* a raona , 

* * mon °layer lead frame used as 
an assembly member of the « si n 

dmvi "^"-encapsulated semiconductor 

device ,how„ in rig . Ua . 

ad frame inc ^de, the 

bonding pad 1111 for mounting ^ ■ 

ounting the semiconductor chip, - he 
^ner leads 1U2 to be 

electrically connected to the 
»effi. teCna . J -. cr device, the oute- i..- *• ■ 

u *e. .ead ^.3 whien is integral 
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^th the inner lead 1112 and is adapted to be electrical!-, 
connected to the associated circuits. This also includes 
dan, oars serving as a da m when encapsulating the 
semiconductor device with the resin, and a frame servir.c to 
support the entire lead frame 1U0. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, <-> 
alloy (a < 2 % HiTe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead fra.es 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent ^in-encapsulated 

semiconductor package, particularly % U ad- plate 
package (QFPs, and thin guad flat packages (TQFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 



v: 
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• , aar „ n>Mb . r ot flne inner 1MdJ te be used - 0 _ 

'"^ P«-«« . a . r0 . 

Pin. .„ fsbricited by subjectin9 a bunk ^ ^ - 

«- of m „ „ ecchina procMs _ 

working. • 5S 

finS lnner win be described h. • 

SC " lbed hereinafter with 

reference to Fig. 10 Fir«r 

6 C ° PPer all °y °r < 2 alloy thin 
s^et 1010 of a thicJtness * 

* or °-25 mm (blank 

*or a lead frame) is cleaned perfectly <Fi a ,« . 

^ F ec ** y (ri 9- 10a). Then, a 

Photoresist, such as a water-solub'e casein k 
eon _ . . °* e «seAn photoresist 

confining potassium dichromate as a sensiri 

09 a sensitive aoent «i « 
^read in photoresist fii ms i 020 over -he M • ' 

ma3 ° r surfaces of 

-he thin film as shown in Fig 0b tk 

. llB . 9 ' * 0b - Then ' th e photoresist 

lm * eXpos * d ' through a mask of a pred.t • 

rsm+ + ~ P^eoetermined 

~- - u ght emitted by a h4gh _ p 

development to form a patterned photoresist m m i 030 as 
shown in rlg . 10c> Then< 

nin snee - sub 3 ected. when 
need be, to a hardening orocess , 

au Process. a washing process and 

such, and then an etchant 

tenant containing ferric chloride as a 
Principal component is «Dr au ^ 

sprayed against the thin sheet icio 
- etch through portions of the thin sheet 10I0 not ^ 

P ""- erned 10.0 so that inner 

*»:!*< v: 
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10 



15 



20 



»«-. « P-*.— sire, end .« fornM 

an Fig. lOd. s,,5k " 

Then, the patterned resist film, a 

51 raims are removed, - n . 

- .... „ h . d co compie:e ; , 

Pr.d.t.rsa„. d >reas of the 1< d fr>me 
»>y the etching process ,r. 

-.shed .„„ - '"'T-Pleted. After b.i„. 

« — and dried, en adhesive pol y i„id. t.pe i, stuck . " 
the inner leeds for «...,„ ° 
bent „ »««.t.rean.d t.b bers are 

J : " he " ~ »* - - - - -Pressed. :„ t h. 

;:" 7 pcoe '"' th * «- "« - — - - 

the threes. „hieb u„its the sUni.torir.tion or inner 
etching process, it is 

Une-.„d lead f " me h » a 

or th. tbi s " S ° " " 

«* cuter J " ^ °< 

uter Led hevin, . WIWlB 

thickness of the thin 

sbov. r k b ° ab ° Ut °- 125 - or 

above. Furthermore, the wirir*, * 

. h . the .width of the inner leads must be in 

^he range of 70 to 80 -« * 

tne e -~h-ng process as <u..«. 
n -acricatmg a lead *- an . 0 

a thi.-. sheet of a small 
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'• hlCk, " SS in ■■•>< ° f ••»» to 0.15 m i, usee 

inn« lMdl tr . (omed by etchinj so thtt ^ 

th.r.o, ,r« acr . n , ed at , pitc „ of about o ^ 

».»ico„ du ctor paeka , e inoer ie>dj irrM9ed ^ 

P " Ch " in °< •••» » •-» ch .„ 

Wh.n . lead fraB . t . fabricit#d fcy ^ ^ 
thin s he« of . „ d „ c . d tMekn#sj> ej ^ 

with,t.„ d for=es th>t ^ jppjiM ^ 

«*» S ut« quenc piocesse , includin? ^ asMmbiin9 ^^^^ 
« • chip „o untl „, pIoee „ icct>rd . n9ly _ ^ ^ 

» th. r. d „ctio„ o< th . thiekness ef the thin 5hw ce 

«**. th. fib;icatien o£ a „ inute laaa ^ hivjna ^ 
l«d. .rr.„,. d « v . ry small pic=hes by atchin(| 

*n .tchin, „. thod previoujly ptsposea M overcome .uch 

" th. thin .„.„ corr.,po„i„, to th. ln „. r ^ 
l..d fr .„. by half , tchin9 or pr>siin9 m ^ ^ ^ 

ihnor by atehin9 „ ithout rMucin9 t ^ n ^ ^ ^ 

out., i.. d5 . „ 0 .,.. r . probl . M arsse in aceur>cy ^ 
•*>..*,.„, p.-o C . ss „ tth ,„ th> ie>a ;j 
«chi„, .,„.- r . duein , shletaM> q; wMient 

»rr„po nd i„, to th. inn . r ,. adJ by ^ 



":tu « 



M-S599 OS 
$-8207 



10 



15 



the smoothness of the surface of - he , 

unsatisfactory the • , ^ **** is 

ory, the lnner leads cannot ^ ^ 

««.,... and a dimensional accuracy required to , 

lead f rarae accurate eqJi " d " the 

P^te^ processmust b ^ m ° id " 9 ' * 

^ricatinl ^ ^ ^ad 

bating process intricate> ^ ia aise 

-eat platemaking pro _ twice ^ ^ - 

• i p ;; ;;; of the mn she ~ - - w 

- ; ri;i:i;r etchin9 before subj -< - - 

tChi " 9 proc eas for forming the lead f, 

— .i.. th . u . d frine fa " 

i»trie.t.. i hu , thi , ""ctin, proce „ 

■>» ncc y « be PreV " U ' ly «~ 

*-»l~in.T * PPU * d " P " CtiC - 1 1 «" 

xaoracawing processes. 

" a manner that its si2 . 
substantially equal to that o- t h* 

CSP k semiconductor chip. T he 

«P has the following advantages. 

Ufirst, where the numbe- 

°- Pins of the CSP is equal 



12 
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to that of QFP (Quad riad Pa-kao*, 

B Parage) or BGA (Ball G-- - 

^ckage), the CSP enables a -ema^h, 

-emarkabie reduction i n the 
hunting area as compared to the QFP or BGA 

2» Second, if the CSP is egual to the 0 F, or BGA 
-e the CSP is increased in the - 

- or less when considering the length or the package 

or substrate, and the pin number. is 30 « or . 

A5 °r less if the 

outer leads are ar „ nged n a 

. u,:5 n™- The oute- 

^eads need to be arranged at a pitch of 0 < 

p - c " of 0. 4mm or o.3 ^ 

~- - - - — . 

CM!e ln o the t„i5. the »,«. 

«"«cu lt . Ihe B0A ' "*** i» 

. „. ?„ propo>,d to °— • -f • 

: ';: a,r pitch - — . — ty ln 

U> Mor «over, although the BGA permits fh 

overall Permits the conventional 

overall reflow soldering even at rs. • 

of 300 • the Pin " Umber " ^cess 

of 300 pins, solder bumos a « ,„ 

PS are incorporated with clacVs 
^pending on the temperature cvcle - - - he dl 

* 16 * he d^ension of the 
reaches 30 to 40 mm, su ^ ... 

««- .hat an upper limitation of 
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• "oo Pins . In th . case ef th> ^ - ■ 

-ay c„ t h. back sucfac . of csp _ pit=hes e; ^ 

•xt.rn.i U* M1 , can be increajed in accord>nM ^ 
con=.p t . o, th . 3,,. Moreovei _ ^ csf _ ^ - 

r '"°" — «- P««i«.d. „ i„ th . BSA . 

3' Third. „ compaC(!d tQ the orp ot bgs _ ^ ^ 

— in .„ i„ t er«ion >.„,,„. and thos less ^ 
par 5S i-i c c«p a ci c ,„«, ana th ,.. b 

j.. ' no " -» th« transfer 

i J" - Mhete the c " ck rate ss in " »• 

. i. ProM,„„ ic in „.„,,., p>ckage 
«' navin, . shor „„ ad intercon „ ectlon ienath 
•dv.„ t .,. ou ,. Aecordi „, ly , t „. csp u adv>nta9eou3 ^ ^ 

1 K ° Unti "' »« «■ to b. „.rr»,r i„ 

terminal pitch uk« 

pitch when eon,id«i„, . deniand f 

tn=r..« in th , nuWjar of 

Thu„ th . pr .„„ t lnventien u aimed to' provide . 
«.i»-.„c.p. ul . t .d ,« CM<UCMt d . vl£e .^^^^ a 

r« " hich is cip,we ° f B -- in ' • — - <« - 

miniaturization and i nc ^„H , 

inc.eased terminal number. 

f MEANS FOR SOLVING THE SUBJECT MATTERS J 

A resin-encapsu^tnH 

psu.ated semiconductor device in 

accordance with the d-a««~ 

P- eser.c invent » * 

*.n\«nc.on is a resin- 



M-5599 US 
9-0207 



.»=.p„u.« d CSP cyp . , Mlconductor devic , in uhich a 

*»-. Shaped in accordance uit „ , 

» a nannet that . thickness of innet ^ ^ 

Of th. U.d ftame and which ,„ c . pjul , tea ui ._ ft ^ 
enc apsulatin , resi „ in ^ ^ ^ ^ ( - 

. U b« antially tl) . sam . th>t ej a ^^^^^^ chio ^ 

«». th. a. ad frMa including inn „ u . a , h , vlBj a 
.th.c k „. M s „ all „ chM o; a x d ^ ^ ^ 

t °™ 1 "' 1 " 1UmnS ""^ — aa thac ef 

l«d..« als0 b . in , , d . ptM to ta , lw 
~. d «. an ^ ^ ^ 

diS po„d outsid . of t „. lnMr i>aaj ^ >uch a ^ 

°rtho,o„ al co thickne „. wiM Mreetioii ^ 

«-yn aI co lu ™ bein9 mounted M ch . jurfaea 

»xf.c. o„ »hich th. „ BSeonductor chip u 

«—l c ollOTM bavln , t , miMl pectiona >rrin9ed ^ their 

"P.." th. t .™ lnal pertlon , being ef jojdar _ ^ 

" P '""'^ <»« .nc apsuaati „, „ 5i „ such 

th. ter „ inal exposad axtarnany thMu9(i 

the encapsulating reS in ar 

" at their °««r sides; the 
semiconductor chip at . * 

-P at xts surface having electrode portions 
(Pads) being mounted on 

on .he inner leads by means of an 
insulating adhesive, and sh . ... c -. od . 

e --ec.rode portions being 
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--..idly = M „ actad „ tips oJ innjr iMaj ^ 

«=r«ov. r , a r . 5in .. ncapjulatfd „„ iconductor deviM ^ 
. acco rdanct „ it , the pre se„t inventio „ is a r< 
.nc ap sul ated csp type semico „ ductor in ^ ^ ^ 

*«. s*, P e d in accordan « „ it „ . tHo . step etchina ^ 
» • th.« . tMckness Qf in „ et Uid> ^ thinMi 

«»t 0t t„. laad fraK . .„ a uhlch ^ . ncapsoi>ted m 
enc apsulatin , resi „ in a ^ ^ 

•r*" 1 ' 11 ' - - «■ » chip in 
«». i.„ , iame includin9; inner 

thickness wll« t than th 

. . , * lMd fr4m « "«nk; and 

1M1 ° 0lU "" a h " i "' «" »»• tMckn... a , th „ of th . 
« *»- a „ d b . in , iBt . 9r , lly eonn>eted ^ 

h« t hey ar . coupl . d to tht inntr u ia t 

~ f ~ « «» se„ iC o„ du e t o, ch ip u 

„. t oe.ng exposed externally 

through the encapsulatino resin fha . 

- reSi " « thexr outer sides; the 

semiconductor chip at its 

SUrf3Ce havi ^ electrode portions 
•Pads) being mounted on rs. 

on the inner :eads by means of an 
insulating adhesive, » ne i , w 

the electrode portions being 
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bet wee„ th . inner leads eiec;ric 
" of th. lnn . r a .. d , by uir „ 

in th. r„ in - enc . p , ul . ted w ^ , 

1 th * 7 icond — ~> - — - - . Mn „. r 

leads and the die pad. 
- rurthermore, . resin . encapsulated semiconductor 

- accordance w ith the present invention ^ 
encap Sulated csp typg " ' 

^ Sh ^ ed *» seance w ith a two-step etcn- 
a manner that a thinness of ■ 

of the lead f lnner leadS 15 thinn€r tha " 

the lead frame and which is encapsulated with an 

encapsulating reS i n in sucn , 

such a manner that it is 

substantiallv m. 

iaj " i y the same as that of * - 

««. th. a .. d f "»i=Ohd U ctor chip in 

inClU<!i "' : in "« a 

r:r s " auer th - th - - • - — — - 

r; coiuto ' h " vin ' ■- <«— • « — «. 
«« ««. ««* « lnt ., t . lly connectea eo 

oeing disposed outside of eh. ,• 

that thev l6adS in S ^ h a 

™«t they are coupled to eh. • 

co the inner leads in a d<recei on 
orthogonal to thiccness-w ise d - Action 

wise direction thereof thm 
•terminal columns being mounts 

1tW °" the opposite the 
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arranged on their tips; the t.™< , 

solder. etc and ^ P ° rti ° nS — • 

» encapsulating ~ — u gh =, 

109 " Sin SUCh «»* the.ter.inai columns 
exposed externally through the encapsulate r " 

the semiconductor chip ei " 

P b6in9 ™ OUnted - -he 

V bUn,pS «""9ed on one surface a , „ 

semiconductor chi« ^ u -*ace of the 

^IP, and the semiconductor cniD h . 

electrically connected to the i„ ner leads. ' 

A1S °' 3 ^-"encapsulated semiconductor deV 
accordance with th» in 

the present invention is a 
encapsulated CSP resan- 

type semiconductor device in • w 
frame shaped in „ hlCh a le ad 

pea ln accordance with » - 

- - . ^.,/;i;r;::;; ;:r proe - 

that of the i..h * thinner than 

cne lead frame and whieh <- 

— - — - :;:rr: :zr- — ■ 

oeang adapted to be 
-nected to an Vernal circu ,,. 

being diSpesed ou . h columns 
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th. y a ... coupled to the inner itaaj ia ^ ^ 

ort,o,onal «. tMccnaa.-wis. dir . ctio „ ^* 

o. tha lead fr , m . ,„ ^ ^ ^ 

" m ° Ur, " d - tH * «««~» t . c „ inal port , or> 

«-9- . theit tlpJ; ^ 

•xt.rn.uy throu , h th . . nc . p , ul . tin , „ iin tt ^ pwion ej 
tip. tl ,.„cr; th . semiconductor chip being mount ^ on 
inn., leads by bunps , rransed ^ f . ^ 

inner leads. 

in th . r.. in -.„ cap , ulat . d „„ typ , ^ 
eacn „.„. . r . et . n , ol , r ctess . seetien>i 

' " = °" d ' ««»- and a , ourth 

au«, ce . tb . flr „ surftee being opposite ^ ^ 

.„< £luah wlth sutf>c> ot t ^ _ 4inii)9 ^ 

•« ^ N .„ k . Md th . ^ 
-in, . „„ cave shlp , d>prMj d tpu>rd ^ ^ ^ 

inner lead. 

Meanwhile, the CSP - 

ne csp type semiconductor devices as used 

herein generally means resin 

resin-encapsulated semiconductor 
oevices encapsulated with 

an encapsulating resin i n a 
manner chat each of -u # . 

— • resulting structures i S 



OS 



• * - «s in -. n c P , ul . ted «„ iconau ;;;. 

evice m accordance with the presen- • 

present invention a 

- - — < - t , in „. r le . sj by - 
a-ranged on one surface of ^k^ 

the semi «nd«ctor chip, and -he 
semiconductor chip and th . * 

IP and the inner leads are electrical v 

~, and also bondings can be carried out.in a i ump 

(EMBODIMENTS) 

Embodiments of the r».<.. 
devir • """-encapsulated semiconductor 

oevice in accordance with th. 

«es~i b ed • - PreS6nt inV6nti0n WU1 ™ * 

des..i bed with reference to Figures. !. First a fi 

embodiment is shown in rig. i Fig la . ' ' 

view of the " 3 Cr ° SS -" c "-al 

* the resm-encapsulated semiconductor device 
according to the f irst embodiment of the ores • 
Tig. Ik ' pres «"t invention. 

i5 - lb a cross-sectional view 

; - - - «_ : ;;r - », ~ : 

cross-sectional of each of terminal columns view ta k 
•lon« the line B1-B2 of rig. la In P . 

device no '—apsulated semiconductor 

W6 ' 110 8 "-^conductor chip, m 

<Pads>, 1 20 wires, 130 a lead f POrCi °" S 

lA.st surface, l31Ab a secan H 

second surface, 13-Ac a rhi.w 
su«' a - B . , , . , , a third 

su --awe, !31Ad a fourth surfa-e 

- a -e, i33 terminal columns, 13 3A 
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terminal portions, 133B sides, i40 an 

150 ... • e ncapsulatino 

150 ^ insu ^ting adhesive, and 160 a . einfo . ' 

In t- v "mforcmg tape, 

the resin-encapsulated sem , Vn „ 

according to the « semiconductor device 

y LO tne first embodiment a 

5 HO is mounted . a ent ' 3 "-conductor device 

of the se Portions I1: 

semiconductor chip no 

inner leads. Tne se mi conductor chip no 

connected to the . " eIeCtri «lly 

the second surface 131 Ab of the tin , 
inner lead 131 The P °* 6aCh 

^e electrical connection of t h. 
encapsulate » he re sin- 

P"lated semiconductor device 100 to an 
circuit is arh , _ u to an external 

achieved by mounting the resin „ 
semiconductor device 100 """encapsulated 

soh* • , terminal P ° rtions «>ade of semi 

spherical solde- fl „ , . semi- 

e * on 3 printed circui- auh— 
-rame 130 used in the s ^s.rate. The lead 

sea m the semiconductor device loo * 

«• ««< s , „ ide „. , <2 ; ce 100 » 

*ig- 6a, the lead fram. <■ ™ ^ 
proe.„.„ by etch 

.. .... ~ - "•■ — » ~ 

- — zz r 

«ed. The inner leads i 3l ha * C ° ° e 
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the l.. d fram . blanJ( ^ 

leads have =» *• whe *nne 

nave a f ine pitch of Q 

5 increase in the „ u achieve an 

the number of terminals for s * m - 
devices tk- semiconductor 

' The Second f«e denoted by the refer 
13lAb is a S ur*. 'e^rence numeral 

*■ « surface etched, but havino . 
Profile, so as to sll -bstantially f iat 

•« to allow an easy w ire boding 
third and fourth faces 131 Ac and 131Ad ha ^ 
' -pressed toward the inside of t a ' ^ ^ 

respectively This associated inner lead , 

y - Thls structure exhibits a hi«K 
though the second face Mn bo - 

6b is a cros ' *' M '~- 

CI- of rig 6 Cr °"-— -ew ta*en with the l ine 

-diy so : n : : he reinf?rcin9 ^ - — 
« the r r cause twistins in the 

oy etching to have - „w 
6a lt . * nave a shape shown in ri« 

'hape as shown in rig 6a ^ d 

- — . «... J e th h ""°-- «— - 

— "9 portion 1313 as 

as shown in Fig. 



*»:«« v: 
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c(l >- the inner leads 131 are •* v«w • w 

taoe i«n With the "infers* - 

flPe 160 as s "own i„ rig. 6c(i ,, 

per-ien 13l B , ' the Meeting 

318 — ""V f« the fabrication of the resin 

encapsulated semiconductor device a-e re 

5 press as ° Ved by ™*™ ef a 
P *" 33 shown in Fig. 6c 

is th.n * Sen, iconductor cMb 

then mounted on the lead frame. 2n Tig. 6c(ilJ ^ , ' 

E1-E2 shows the line w ilne 
llne to be c «t by a press. 

A method for the fabrication of the 

as sho • 6 d6SCribed ln «... 

as shown i n ria , 

5a, a lead frame, which is fabricated u 

etching and from which the unnecessary PC r-i a 

moved bv a • «sary portions are 

V 3 cu ttmg process, is 8rrana . H 

till, tips of th • ' " * manner th " 

-ever i the in T ^ ^ 
-Ps o. the inner leads are '<xe* * 

th . , UI , c -;; d h by - po1 "— »>• « 
— *t th . . 1<ctrod . portions >re J l ~« *» • 

i"»«r leads u, Tk «r.n 9 .d b.tw..„ the 

131. rh.„. th . semScon<Suctor 

l«»l«in, , 50 . 

Then, as shown i n Fio 

.i. e . • ' Portions are 

•Metrically connected to the ,■ 

co the tips of the inner leads m 
^ wires 120. Subseouentlv ' 

• n ^ encapsulation is carried ou- 
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the convener encapsulating ^ ^ ^ ^ _ 

Such an encapsulation with ^ " ~ 

° Ut USin * * — ir.d ,old i, a ma nne- tha . t - 
- -he terminal ceIumns is somewhat 

5 from th « encapsulating resin Than 

rh , Then ' necessary portiors — 

• L« frant. 13 . proerud , d fMm th> - 

140 are cut- u C5i *" 

; h 9 " d - i33e « "» — 130 . 

«- » - thl . e ... it is ^ * 

«»«!»,. Parciculs ' 

9 " Chl "» ° f ">• le.d fr ,„, r „ Bl 
Th. „.„ b .„ lM " °< 

l«d ,„ Portion. 13 ,. . tc . of the 

«rw M1 portion „ 3A 

— — . - ... :r ;:;.;z: a . on ch - 

piol *' M ""iconductor d.vic. tk. , 

133A ,„„.. "*»' Portion 

^ »rv. to f .. mt . t . conn . ction 

nc.p. 01 . Ma SMlco „ ductor dtvie> n ^ 

b " *" to o. „ .„,„ 

A method for etching the lead 

6fllhft , < Iead fram « of the first 

embodiment will now be descib** • 

8a -o 8e „ function wi Ch rigs. 

respectively illustrating sequentlaI , "" 

P-cess for the lead frame of h 

.irst embodiment shown in 
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9 * !• In particular, the co SS - Seeri , 
8a t« p actional views of r 

8a to 8e correspond to a cross 

of rig. 6a , respectivelyi Ja 

"ference numeral 810 denotes a lead . 

5 820B .esist 820A 
resist patterns, 830 first ~ 

»5° frr.t concave portion, 860 
Portion,. 8,0 fl.t „„, =onc.v. 

•- U tlP * °' l«d,. and 131Ab 5ec<J „ a , y ' 

— . ro s pectiv ely . „,„, . " 

Pot,,.™ aicnrwMt . , Mn ° 1UWe — 
over bors . "Mltiv. a,e„ t is co , c 

<■«». d.sirao p, tce „ 0 - 15 "»- 
P«t.rn.d to tor. «. *" 

" opanxn, 630 and a.cond oo.„i„„ 8 . 0 
(Fia. 8.,. .•»»«»« 8«0, raap.ctiv.ly 

Ih * " r " op.„ in , 830 i, , a „,. w 
">»c k „.„ s „, u . r thm of a . 

K ess ' Tne second openino* <nn 
to -i • openings 840 are adapted 

forw desired shapes of tics ■ 

firsr inner leadS ' though the 

f i«C opening 830 includes a- i. 

tips o< th . • " " f0rmi »9 the 

*P* of the inner leads 810 a - , 

par«i.,, . . ' a '°P°^y generated by a 

proce*. e.ching an a s . JCSequenc 

P-ocess can cause hind-mr. 

°-*«c. in a C a P i ng process or a 
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'Win, p.-oc.e, t „ fixin , th< ^ ^ ^ 

«• f «CM need. t . be su , ;ici . ncly Urg> uichout fceino 
Umated to .„ area ;or foImi „ 9 t „ e fin# portions o; 

«P» Cf th. i„„. r Ih . r .. ft . r both ntUM ^ _^ 

lead fran>e blank 810 formed uich t ^ ^ ^ 

«ch.d „.i„, . „ „. f>trJe chiwidt Miution ^ ^ 

°* " - C » ' »P"V Pr.»ur, or *. S «, /cm , 
Th. etCin, proc .„ ia tetMnated „ the point cf Um ^ 

surface n aa a d . pth „ corr . spondin , „ 2/J ^ ^ 

oi the lead f-eiae blank (fi9 |b) 

Al«h. 0 .h both of t „. (rjTO M>nk mo ^ 

.i»»lt.n.o„. ly etched in the p IiMry etchi „, proc , sJi it ^ 
un„.c.„ ary to !imulcaneou!>lj , both t ^ ^ 

1- *x« bi.n. Me . rel lnlt ,„ c<> et£hin? ? ^ 
be conducted a t th. , urJ . c . 0i th . lMd fI _ ^ 
wath th. r..i a < p.tt.rn MM „.„„, opanln „. of . 
•h.pe to te. at u.« . d . sir . d Jh , p . of th< inner i<>as 
"«n, a „ 501ution in ^ 

P~c.se a. terminated a ,t. t oot.inin, . deaired etchin, 

depth at the etched inner lead f„-m, 

ner lead forming regions. The reason 

why both surfaces of the 1— * * 

tne lead frame blank 810 are 

simultaneously etched, as . kJ 

38 - n thls embodiment, is t0 reduce 

the etching time taken < « . 

"ken . n a secondary etching process as 

described hereinafter. 

♦He total time taken for the 
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P«m« y ,„ a saco „ dary ^ ^ 

»*«n in th. e „. of „ chin9 only ^ ^ ^ ^ 

f— U.. k on .hid, the resist patt . rn a20B f ^ 
Sub„,„.„ tay , cha surface prov . ded w . :h ^ ^ 

« «eh-r.,i.t.„t Bot .„ elt uax (aeidic mx type Ms m6i _ ^ 

. i.y« ,eo .. as t0 mi up th , first e ^ ^ 

cover the resist pettern S20S (Fig. eo . 

It is unn.c«„.r y to coat tBe atel! . rasi5:ant Il(t[ , (( 
over th. . ncSta perti0 „ ^ ^ ^ 

pet:. r „ e20A . Hou , v . r _ ^ ^ p f ^ ^ 

.tcn-r,.i, ca „ t layer tM b . ceat , d over entitt 
- tn. formad uith tn> fitst ^ 

»P.nin, .30. , hown in 8c _ btcjo e ^ ^ ai:t ^ 

» c..c th. .tcn-r.,i,t.„t ,,, oMy oa ch , jurf>ct 

P«tion lneludi „ 9 t „. fit , t r>cMt ejo _ ^ 

.tcn.r..i.t.„t i. y . r ,„ va> amploy , d ln enbodiiBent ^ 

•» .H.U- S o 1u m. ,„ y auitabla „,„ wi>t M ^ ^ 

"Chin, . ction of t „, , tch4nt soiuUon >M ^ 

soft duri „, . tch4n , „ ay be gsed s _ ^^^^ 

th « etch-resistant layer eso < . 

ayer 880 is not limited to the 

above-mentioned wax, but mav h- » 

1 may be a w « o.' a UV-setting type. 

Since the first recess 850 ... n . H 

«g e^ned oy : .-, e primary etching 

Process at the surface formed w^.w .u 

-o.med w.th the pattern adapted to 
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<n th. fellowln , saconaary >eehin5 WM ~ 

■ -e„ 9:h t h. ,..„ fca „. blanfc ^ jecend r - 

P~c..„ th . r . by . BlbUng th> aecend ^^^^ ptMMj - 

COndUet " Wh "* k "*"' « «.» lc ia 

Pc»i«. to „. N . , s . cona . tchant Mluuon ^ ^ ^ 

« .n *„„..„„ sprayin , pre „ ur . for 2 s 

-v. in th . s . condaty #!ching m 

.P-.-, p,.„ uc . pr _„ tBe pro9jess o( ^ ^ 

b)KtM " * ™" — process . In thi> 
secondary etching process th . , ^ , 

9 P the lead frame blank 810 is 

etched at its surface formed with the ,< 
. , ltn the first recess 850 

«P« »90 of th. in „. r !..„, (fi9 , d) 

The bottom surface 87n 

870 of " ch recess formed by the 
Primary etching process and parallel to th. « . 

p ranei to the surface of the 
lead frame is flat. However h«rs 

° ever, both side surfaces of each 

recess positioned at opposite sides o- the h - 

5iaes °- the bottom surface 

»'0 have a concave shaoe ri. n . 

"ape depressed toward the inside of the 
inner lead. Then, the * 

iead frame blank is cleaned. After 
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completion of rh. „i 

01 the cleaning process 
la ^r 880 and • tne etch-res- star. 

U ' and resist films (res-st 

a " seouentia.lv * 82 ° A 

.uentiailj, removed. T /.us, a i ead , 

structure of Fig 6a < frame havin * a 

Fig. ss is obtained in w hich tips 69Q 

16305 a " a "9ed at a fine pi Cch Th 

^r^K P«cn. The removal of 

etch-resistant layer 880 and resist fil 

and 820B) i '"^ Pa "«~* 

820B, is achieved using a 

sol u .. ion servino w ^ h *«w«« 

serving to dissolve them. 

generally called a « t „ e . st(ln 
.tc hi „, „. thea u aavani •»»»• --ho,-. 

" be obt.ined. The ,t = h< 

•nd shown ln r ,„ , th * P "" nt inv.„ tio „ 

ln r i»». 6» and 6!> invol . 

th. h „ . thickn ~< «-PU. 

- ... :., ch. «... ... :, p ;; ch p o:s - ■■ »*» 
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" rm inner iMd * • e 0 ,„. PMdin , ;„ 
1Rner 1Mi > - - o, course , u nav b . 

P-.1M. co tm inn . r laid , hivin; , further rMu=>d _ 
P»ch 6y adju5tin , th . ^ tftickn>5s t ^ ^ ^ ^ 

!n th. e„. „„„. twl „ lng of inner i d 

Thus, i„ this 

««. .h. i.. a fraKe is obt 

°y «tchin 9 in a 5tite 
I " 1B " «— * *«.,. Th.„. 

th. c... of fabIleati „ 9 a lM- f i t h> 

-u p- » S sho „ n in ri „. 7fc _ 

« • on th . tlpa of ietaj ^ 

«*P« directly to the die pad as 

Pad ' " Shown ™. Tig. 7c (1). Then, 
"••necessary portions ia 5h . shaoed : e * d * 

• ec -ead frame ray be cut 



off. Moreover, rig. 75 is a CM 

* -s a cross-sectional v<-w 

along the l ine cil-«, „ . 

ecilC22, and the l ine Ela . E21 in 

shows a cutfin« i- 

u ,. e . Af:er t):e ;nner ieads 

iCMM '»" * u, P i.ti„, process unn P d 1 

v Process, unnecessary d:--. 
are cut o** " • w " 

1 r ;;:;r° ° bt,in the - — — - ~ 

* usea, as shown in rig. 6ef<*«i e- • , 

<*-•*» « shape shown in Fig. 6c(i < t) 
«*P ^ bunted on the lead - 

9 * ape attached thereon. Also 

semiconductor chio , m ° Unted 
chip is encapsulated with 8 . 

condition where the -lead , * 

• lead frame stii * »a» the tape. > 

tip 131A of each inner lead of th. lead f 
in fK. Iead f «n»e used 

the senuconductor device of thi, fi - s . embod . 
r-«.~ embodiment has a 

«"«» S -P« »•«.«. in n,. ,„, T „. . 
"« « .teh.d fl.t surf.c. , " P 

.„--. W * dSh W2 of an opposite 

su -*ace. The widths wi and W2 , K 

h. ■ • ' abOUt 100 a " «or. than 

w ia:h w at the central 00— „ , 

Po-.ion of sne tips when viewed 
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»P of «„. inn . r lMd hJJ croM . Mc -■» 

w^o sectional shaoe h*w~ 
opposice w ide surfaces. To this en. , ' 
th . end ' 'though either c * 

the opposite surfaces of the tip 131A can h 
5 IJAM can be eac-"„ 

J no, 0 , «... thi , ,^ odl „ ent u 

„. ,„., , ""-bonding sh o vn . 

•«xil.. in a reference numerai ^ 

etched fiat surface, l3l Aa a surface of a lead f 

an* 121A and 121a * blanic ' 

ana 1213, respectivelv » ~i 

Fcciveiy, a plated portior t. . k 

case of Fig 9(i i)3t ^ —ion. 2n . h- 

' there is « Particularly excellent • 

bonding property as rK excellent "ire- 

operty, as the etched flat surface d«„c 
roughness. Fig. 9(iii) sh " 0t have 

19-9(111) shows that the tip 931c of r w . 
lead of the 1— a , th * inner 

P «lc of cne inn#t 

«h.„ th . t ,„ . „ U "' b " * <«<• 

* in a direction of ^k. 

~. In .d„«on „ -.„, .. 1 *" 

• 5ur -'"« "•»• -n i„,„ lor uire . bonfl . 

Proporty „ eonVdI . d t „ """"(I 

«p .... o, ,».. dtt .,,„ 6y tM j- - >«« 

• . p,... and ,,.„ ; y ; - ' " * Meta - * 

°V etching. - s wire-bonded to a 
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semiconductor chip fnot shown,. Jn 

pressed surface of th . • however. a 

urrace of the inner lead tip «. no . #1 

Thus, .he w if e-bondang C n either of -„ 
^Posite surfaces as shown in rig ° f 

o-. en results in an insufficient w< re -bondi ' 
- problematic guality. 

A modif ication ♦.u-. 

device of th , "-.encapsulated semiconductor 

of the flMt embediment w4li ^ ^ 

*• « a cross-sectional view illust-atinp a h 

the ^ esi „ * 4tln9 a Edification to 

"psula.ed semiconductor device of th . 
embodiment, and Fig 2c the 
se m - . S " a PPe-rance of the 

semiconductor device in accordance with - 
W». 2 eCiij is a ■ * modific «ion. 

....™..::u,r r:,™:? — 
...... - „,. . ,. . .,z:z::z 

•ceerdln, to th . ^ , •—•*««« d.vie. 

P««on. « th#ir tip , P0CtiM 13M - ««-~» 

PS are Protruded externally fr^ 
l 40 . The surface of the tin af * 
is B , P £ each te ^nal portion 

Pl-ted with solder. Thus vHmn 

hen mour >ting the r #«i« 
enc.p, ulaced seraiconducter r — 

— ed trough an ope '„ ^ " """^ 

-,ce 100A of this mod.-.r 

-ica.ion is identical to that of 
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thS firSt e ^ ime nt except for the , 

A ro • terminal portions 13^ 

"^"-encapsulated semiconductor d . • 
accordance with , device i; 

^th a second embodiment win „. . 

"* 3. - » c ross . secclonal ^ 1M -« — «• 

«. Un. „. A4 of th . rj °' " »- <«« 

vl . w of " " " d *• • 

tig. 3a. in Fig. 3 a 

^Picts a resin *n "'erence numeral 200 

^"-encapsulated semiconducto- d • 

semiconductor chip, 230 a , „ """^ 210 * 

a lead frame • 
231 Aa a f irst «, , ' 231 lnner leads, 

rirst su *'ace, 23lAb a second 

• *»ird surface, 23lAd ' SUrf * Ce ' 231 *' a 

' 23lAd * fourth surface m 

" a embodi», nt , imU , rl 

™« ..mlconductor cMp 21 0 1, „ 

th.t th. „„ „ ( iJ " WU " ,d in • 

dU "«ce, on which el#r.-t.~w- 

«re formed 4s mo ^ P ° rtiens 'M-> 

' 15 runted fixedly on *h. 

b * »eans of the i„ a , ""^ leads 23 > 

the insulating adhesive, while th. , 
Portions 211 * r . e ele «rode 

^11 are arranged between • 

— - «. «. Ma 235 . .r r: " ds 

* 5 ln *ide. The electrode 
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portions 221 are arranged between the inner leads 231 and 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firsc emood.ment. electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235. and the die pad 235 and the terminal 
columns 223 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also. the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
means of the conductive adhesive and the die pad is 
connected to a ground line, it is possible, to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment. the lead frame 230 used in the second 
.embodiment is made of «2% nickel-iron alloy. However, as 
shown in rigs. 7 d and 7b. the lead frame 230 iS shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 
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terminal columns each have a thickness of 0.15 - e 
inner leads are arranged a, a pitch of 0.12 mm, .hereby 
meeting a demand for the increased terminal numoer of the 
semiconductor device. The second surface 2 31Ab of e .h 
inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face ( w ire bonding surface, is narrow. M oreove- 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance w ith substantially the same process as that of 
the first embodiment. 

For e». mple . in , Ml!ieitim tg th< r<j . n _ 
.hc.p,„l.t. d s<s „ Sconductor dev . =e q[ th# secona emb<>diment _ 
» =p.m„, :3, c ,. M on Eh . zip o; ^^^^ 

C ° 1UTO 2 " ** "» »°«»"«o„ to eh. (it ,, WMlM , 

»«n „, ,„«, en., th. tip „.vi„, the op,„i„, „ t 

20 the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment win now be described 
<a is a cross-sectional view of a resin-encapsulated 

semiconductor device in oC f ft ,w. 

accordance with a third embodiment. 

and Fig. <b is a cross-*.,-- 

••«ion«l view of an inner lead 



15 



25 



M-5599 US 
9-8201 



taken along the line A5-A6 of rig. <a. Also, Fig. <_-;-, 
a cross-sectional view of a terminal column taken along the 
Une B5-B6 of Fig. 4a. In Tig. «, a referen=e nwgml 3QQ 
depicts a resin-encapsulated semiconductor device, 3i; a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 33lAc 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
3<0 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
^xedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tip, of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of , 2 | nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 33 IA of the inner 
leads having a thickness thinner than .that of the terminal 
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« shewn i„ fi9s . 6 , . nd 6b . termiM . 
"3 are .,„.! to che lM<J ^ Mink ^ thletaMi _ ^ 
tip. 331* of th. inn . r lMds ,„ j0 ^ ^ ^ 

>«.lnl», portion, oth.r -.„.„ tn, tips 33 1A or th, 
1 1— «. ..„ ... chick . Juc „ th>t ^ je>a ^ ^ 

«r,„,th . U „ioi.„t to withrt.nd the sub „, uenc proc , SJe , 
Th. inn.r i..d. .r. .„. n , ed « . pitc „ Qf ^ ^ 
—tin, . deiMnd fot incre , j<id terminu nunbM ^ ^ 

...tioondootor d.vio.. Th. ..cond sutf . c . „ !AB pf M . h 

Th. third ,„ d , durtll sut;acej 3J1Ac ^ j3iAa ^ ^ ^ 
"no... ,„.„. depre „, d touiM insia> ^ ^ ^ 

l«d. Thi, „r U otur. «hiPi Ci . hi9h stten , th thou9() 
th. r.oond ,.o. , uiI . bondi „, ntfm) ^ njrrow HorMvei 
th. fb.-io.tion ct tn . r .. in .. nc , pjul , t . a „ mseoMuctor 
"•vie of th. ,. C ond .^odi.ont l5 c . rried 0 „ t in 
•ooord.no. wth .ob.t.ntmiy th. ..„. proc ... ., t „„ o( 
th. rlr.t «*odi„.„ t . . >c#pt t „, t eh> s .„ ieeMuetor ^ 
~un..d ri„. dly on th. di. p . d . , ollow . d ty 
with the encapsulating resin. 

for axupli, in . mod , fie , tio „ to 
.h0.p. 0l .t.d ..^oondootor d.v ic . „ f th . tBlrd 
« op.„i„, ,33C i. f or».d on the tip ... .«„ ... rmin . ! 

column 333 as in the mod' *icati«.» . 

•• K4UM to =he ^--st embodiment 
a» shown in Tic. 2. The ooeVna « . . 

• n - n 3 is protruaeo externally 
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the encepsulatin, resi „ Jm su=h tfcjc t ^ ^ ^ 
the openin, serves „ th , terming 333*. 

(EFFECTS OF THE INVENTION) 

The present inventio „ provi<fej , ^^^^ 

semiconductor device empio y i„, th . e b .,..„. ntiened le>d 
which is cap . ble of „. etln9 , ^ 

teI, " inal — « «' »« •««!!.« in „ eun:ing 
efficiency. Furthermore. the ,...« 

tne "sin-encapsulated 
semiconductor ...ice in .ccordsnc. „ it „ thi> ^ 

not retire , process of cuttin, or „.„di„, tn . da „ b , rJ „ 

encapsulated semiconductor device d o.s not h.v. . prohlem 
in th., the outer l..d. 4r , Pent, or . probi.m .ssoci.t.d 
COPl '""""- .«!«- to these .dv.nc.,.., „. 
r.sin-enc.psui.t.0 semiconductor device „.. shortened 
interconnection Cd . psred „ ^ ^ ^ 

wherehv the semiconductor device c.n he reduced in . 
P.r..itic cspecitv. s„d shortened in , tr.nsf.r dele, ti „.. 



